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manufacturing center, on the following day, gave 2,036 
particles per cubic centimeter. 

On September 24 and 25, a t  about 10 a. m., and on 
October 11 a t  4 p. m., dust records obtained a t  the 
Federal Building, in the loop district, Chicago, Ill., gave 
6,070, 7,180, and 4,530 articles per cubic centimeter, 

in a residence section of the city, a t  about 8 a. m. on 
September 24,25,2G, and at  10 a. m. on October 10, gave 
4,800, 3,830, 3,110, and 1,920 particles per cubic centi- 
meter, respectively. On none of these days was the 
smoke particularly dense for Chic . Nevertheless the 

a greater number of particles than has ever been found 
in Washington. 

Acknowledgments.-We take this o portunity of ex- 
pressing our rateful ap reciation of t e hearty coopera- 

at high altitudes, by Lieut. B. J. Sherry, Meteor0 ogical 
office, Lieut. L. J. Maitland, operations officer, Lieut.. 
St. Clair Streett, model control officer, and the various 
other officers from B o l l i i  Field who iloted planes from 

respectively. Records o E tained a t  Chicago University, 

two morning measurement8 a t  the Y ederal Building show 

tion extende d to us, in t E e execution of the investi ations 

which observations were made. Wit R out such coopera- 

5 

the problems to be solved, the work could not have baaa 
accomplished. 

SUMMARY 

Surface visibility is a poor criterion of visibility nt 
the ordinary levels of air navi at4ion. After leaving the 

&stance of 20 miles or more, upon reaching a height of 
3,000 feet. it  appeared as though the plane were flying 
in dense smoke and the visibihty decreased to 10 miles. 

On t,he other hand, on October 30, with li h t  f nnd. 
poor seeiw at  the surface, at  10,000 feet t f O %  e visi ility 
was 100 m3es 

The visibili'ty from the air is greatly diminished by 
clouds even in the incipient form. 

The dust content of the air in the city of Washington 
was markedly increased during the winter of 1922-23 by 
the enforced use of bituminous coal in heating privata 
t lwellings. 

While rniiieral matter, loess, spores, diatoms, and 
pollen have been identified in atmospheric dust, and 
also trans arent spherical particles of a glassy nature, 

be of volcanic or cosmical origin has been o served. 

w-ound on a morning when o % jects could be seen a t  a 

' 

\ )robably P roin local furnaces, no dust that a peared to 
an appreciation of 

FOUND I N  T H E  AIR OF WASHINGTON AND LONDON 
By SIR NAPIER HBAW, F. H.  H., Chairninii of t.lie Advisory C!oiiiniittcc on Atmospheric Pollution, London 

It was re orted on August 25 last. by Dr. H. H. Kim- 
ball of the beather  Bureau! United States Department 
of Agriculture, that during the whole of August unusual 
and comparatively large o alescent particles had been 

means of the jet instrument supplied to him t,hrou h the 
International Union of Geo hysics and Geodesy. h e s e  

in large numbers in records taken both on the ground 
and from a.n airplane. 

At the beginnin of September a specimen slide con- 
tainin some of t % e particles was received in London 
from %octor Kimball. The particles had the ap ear- 

spherical or oval but sometimes irregular, wit.h as many 
as nine short but well-defined protuberances. No nuclei 
could be seen in the cells. 

Drawings of the best defined articles were made and 

Somewhat similar particles evidently of organic origin, 
considered to be ollen grains or spores, had been oht.ained 
occasionally by octor Owens in records taken in this 
country at a rural station. The numbers were, however, 
always very small and no such particles had ever been 
noticed in records of suspended matter in London. 

On October 10, 1923, a record of 1,000 c. c. taken a t  
South Kensington in the usual way was found to contain 
two large bodies identical in appearance with some of the 
opalescent particles in the American record. These were 
single oval cells filled with finely ranular matter, each 

pa illa a t  one extremity. The cell wall ap eared IVU h 
an$ gitted, and was appreciably thinner a t  t R e top of t a c 

Since this date particles of 
Seffnite structure have been found in a large number of 
records. 

On October 11 at South Kensington, the bodies were 
present to the extent of about two per liter. A record 

encountered in samples of c 7 ust taken in Washington by 

particles had not yet been i x entified. They were present 

ance of dehitely o anic structures, some unic: R ular 
and some bicellular; 7l t ey were usually clear, turgid and 

these were exhibited b Doctor B wens at t.he soiree of the 
British Association in E iverpool. 

G microns long by 3.75 microns wi f e, with a Well-defined 

a i a than at other points. 

taken at  10:15 a. m. contained a perfectly clear spherical 
body 5 microns in diameter with smooth surface, a 
similar body with rou h and crinkled wall, and a cigar- 

two definite oval cells. The latter was not turgid but 
bent over in the middle. 

When water WRS introduced under the cover SI$, the 
cigar-shard particle immediately became tu and 
apparent y sp it open near one end. The l e n g r  of the 
extended article was 10.8 microns. The center parti- 
tion divi z ing the body into two equal cells was well 
defined. 

A small quantity of a solution of entian violet was 
introduced under the cover slip. %he cigar-shaped 
particle and the s here with the rouuh wall at once took 
up the stain ancfbecame almost fiack, but the clear 
sphere was unaffected. 

Further records were found to contain similar oval and 
spindle-shaped particles, which readily took up the stain 
when mounted in blue ulycerin jell . 

A number of recordsLave since g een taken at  different 
hours, from which it is concluded that the or anic par- 

London. For instance, records taken in Bloomsbury on 
Sunday, October 14, at 1 a. m. and at  12315 p. m. con- 
lnined no definite or anic structures, but many square 

f ornied. 
A ain, at  Y:30 a. in. on October 17, records were taken 

m d  at  London, in Bloomsbury. The record at Cheam 
contained at  least 20 definitely organic particles per liter, 
generdly oval in shape and up to 12 microns in length, 
together with ap roximately 630 smoke particles per 

such bodies, and all less than 5 microns in le h. The 
number of smoke particles shown b the Lon Y on record 
was a proximately 5,000 c. c. d e  organic pnrticlea 

interest. Three roughly oval cells, each about 4 microns 

shaped structure divi % ed in the middle and containing 

titles have not been present at  all times of t % e day in 

and liesagonal crystas, ? some of which were quite well 

simu 5 taneously at  Cheam, near London (fig. 1, P1. 11) 

c. c. whereas the e ondon record contained only 5 or 6 

from t R e air of Cheam on this occasion were of particular 
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long by 23 microns wide were found actually connecked 
together end to end and the two end cells showed signs 
of further subdivision by a ronounced thickening of the 
walls about the middle. (I&. 1, P1. 11.) Another body 
took the form of a sin le ovarcell 10 microns long by 5.7 

P1. 11,) The cell wall was smooth and at one extremity 
there was a ver well-defined apilla, giving the whole 

drical cell 13 microns long by 3.3 microns wide bore side 
markings suggesting points of attachment to other cells, 
which gave it an appearance resembling a portion of a 
cabbage stalk stri . ed of the leaves. 

Yet another ceff roughly square with a side of 5.5 
microns, contained a reddish-brown ball of 4 microns 
diameter with rough surface-possibly a zygosbore. 

Photographs of particles obtained on other occasions 
are iven in Figures. 3 to S, Plates I1 and 111. 

T%e volume of tur passed tlwou h the instrumont in 

A &%her  record taken on the same clay in Westmiuster 
shortly after 1 p. m. contained a clear oval body 6.7 
microns lone by 3.3 microns wide, on which appeared sis 
small bud& protuberances, irregularly spaced on the 
surface. At 4:30 p. m. five of these appeared equal in 
size, the sixth being much smaller; 15 minutes later two 
of the processes had practicdlv disappeared, while two 
of the remaining had appreciithly increased in size. At 
4:50 p. m. four processes remained, one of which had 
still further increased. Forty minutes later the smallest 
protuberance which had hitherto remained unchanged 
was found to have disa peared and it,s former positZion 

half a micron in diameter, just appreciably se mated 
from the main body, suggesting a t  first sight t R at  the 
.process had not become completely severed. It is, how- 
ever, more robable that the black spot mas a smoke 
.particle a t  {mt unnoticed owing to its being hidden by 
the process which had now been withdrawn into the 

.main cell. Of the three remaining, the largest process 
had further ap reciably increased since 5 m. and took 

less than 1 micron. 
On the morning of October 18, the oval body remained 

as a single cell with no protuberances, unaltered in size 
within the limits of accurscy of measurement.. 

This cell appeared to be not quite turgid and the former 
ositions of two of the processes were marked by t.he 

Eght irregularities in its outline. Beyond this no traces 
remained, but the single smoke ardcle near the body, 
already referred to, was visible. !t is thus probable that 
the rapid changes first noted in the appearance of the 
body may have been due to loss of water by evaporation 
owing to the focussing upon i t  of heat rays by the illu- 
mination of the microscope. 

The slide was gent.1 warmed by placing i t  under the 

microns wide, full o B clear colorless matter. (.Fig. 3, 

a shape rather. T ike a lemon. Inother somewhat cylin- 

takin the above records was in eac a case 500 c. c. 

was marked by a smal P black particle not more than 

the form, roug Yll y, of a hemisphere of ra&s soniewhat. 

microscope lam for 9 our hours, but no resulting change 
in appearance o i? the body was detectable. 

ORIGIN OF ORGANIC PARTJCLES 

The occurrence of particles unlike anything previously 
noted, either in America or England, appears to suggest B 
common origin, a.nd the fact that they occurred in greatest 
numbers during exce tionally wet and windy weather 
precludes the possibih, of their bein dust particles 
raised from the ground: Again the Jfference in the 
number of articles present in London and at Cheam, in 
Surrey, st t ?I e same time points to some local source. 

The most robable explanation appears to be that they 

favored by the wet weather. A portion of a whitish 
mold-probably mucor or crystopus-found on a fallen 
apple a t  Cheam was examined and found to contain a 
large number of readily stainable globular cells, similar 
in size to those obtained in the records. 
In size and all other respects, the or anic bodies corre- 

tion to the wetness of the season or the dampness of 
t-he locality." Spores of corn smut and grass smut, and 
indeed of most of the Us tilaginacese correspond closely 
with the particles found, as do also the conidia of 
white rust. 

Many of the spores of the Ustila inacese are colored, 

spherical particles which have been occasionally found in 
previous records, a.lthough i t  is known that colored glassy 
spheres are also produced in furnaces. 

Conidia of white rust ( C'y8topu8 candidus 1 are normally 
of about 13 or 14 microns in diameter. In  the presence of 
moisture these swell and a t  one ext,remity of each there is 
produced an obtuse pa illa. Vacuoles are formed in the 

separated b fine lines of demarcation into five to eight 
ortions, wGch develop into zoospores in the course of 

{*om one and one-half to three hours. If not immersed 
in water, the conidia of Cystopus may remain unchanged 
for 8s long as a month. 

Thus every kind of definitely organic particle encoun- 
tered may he explained on the basis of spores of micro- 
fungi and the recent abnormal increase in their number 
may he the outcome of weather conditions particularly 
favoralde to their development. 

It is probably more than a coincidence that these mold 
cells appeared in the autumn apparently for the first 
time, or a t  least were detected then for the first time, and 
one naturally looks for something which occured in the 
autumn and not at other times of the year to account for 
this. s 
of autumn and when the leaves a.re dead and Expose ($ to 
continuous damp they are likely to grow molds of differ- 
ent kinds. 

One can easily conceive of threads of mold cells grow- 
in up from t,he surface of dead leaves and the terminal 

Also when t.he leaves hare f en t ey are carried about 
in the mind and rubbed ngainsb eac.11 other, so that any 
mold on the surface is more than likely to become de- 
tached and set free in t,he air. 

To test this hypothesis Doctor Owens selected a num- 
ber of dead leaves from the trees in the neighborhood of 
Clieam and on examining these under the microscope 
there was eedence in some of them of mold but not in 
any qmntity. The leaves w-ere dry a t  the time and 

ossibly i t  would have become detached but in the angle 
getmeen the midrib and the lateral ribs of the leaves at 
the back there were in niany cases masses of white 
t.hreadlike material. A piece of one of these leaves was 
placed on a drop of wat.er under a watch glass and within 
12 hours a plent.ifu1 crop of mold had appeared with 
branched threads of spores. 

The ossibility of fungi growing on the blotting paper 
lining t e walls of the dam ening chamber of the instru- 
nient has not been overloo ed. Records were taken for 
coniparison using a danipin chamber fresh1 prepared 

the snnie nnd no growth whatever could be detected on 

are spores o P some fungus, the growth of which has been 

spond with s ores of almost any mil % ew, rust or smut, 
which, accor R ing to one textbook "flourish in propor- 

a.nd may possibly account for some o B the isolated colored, 

contents of each coni 8 iim and the protoplasm becomes 

The fall of t.he leaf is one of the most obvious si 

& E  ce K 1s of spores produced, bein swe t away by the wind. 

E 
with new blotting paper. 4 he result in eac I case was 

K 
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the old blotting paper after removal from the instru- 
ment. 

It ap ears probable, therefore, that dead leaves were 

As a further test, on October 29, a disk was cut from 
a leaf of suitable dimensions to fit in the jet dust counter: 
this was sterilized by boiling: R record was taken on i t  

1,000 C.C. of air through a t  9 a. m. and the 

made on October 30 but the result of 
the experiment was negative. This, of course, may be due 
to the absence of spores in the air when the records were 
taken, and as a mat,ter of fact records taken a t  the saine 
time and examined microscopically did not show any spores 

leaves in the autumn, t.he conditions being very suitlthle. 

the chie P source of the mold cells found in the air. 

under a glass in a drop of boiled water 

however,fairly certain that the origin 
is as indicated, that is, froin t-he dying 

The following test was made, which points directly to 
this source: 

A number of dead leaves taken.from the trees in the 
neighborhood of Oheam were placed in a tin box on the 
bottom of which a wet cloth was placed, and above the 
cloth a microscopic slide, the leaves being placed above 
t,his. After a couple of da s the slide was removed, the 
leaves having been agitateislightly, and on examination 
under the microscope it was found to be covered by cells 
identical in ap earance, dimensions and shape with those 

9-11, P1. 111.1 
The presence of these mold cells in the air in large 

numbers during the fall of the leaves ma have some 
pathological significance, but what it is t K e author is 
unable to suggest a t  present, As a rule mold cells are 
nonpathogenic but it appears possible that t-hey ma 
have some eflect which has not previously been realizei 

referred to as R aving been obtained from the air. (Figs, 

THE DUST FALL OF MARCH 29, 1924: A PRELIMINARY NOTE 
By ERIC R. MILLER, Meteorologist SS7.5/~.4 ( 775) 

This dust fall was detected at  Madison, Wis., on t.he 
afternoon of March 29, 1924, by the author, some of 
whose studies, in collaboration with Dr. A. N. Winchell? 
have appeared in this REVIEW and elsewhere.’ 

samples of dust. for analvsis, and more reports showing 
the distribution of the dust than we have had for any 
previous dust fall. 

Sixteen Weather Bureau stations in Nebraska. Iowa, 
Minnesota, Illinois, Missouri, Indiana, and Michigan, 
among 26 to which telegrams were sent from Washington 
by Supervising Forecaster E. H. Bowie, reported finding 
dust in the rain or snow. Mr. A. M. Hamrick, a t  Ihv-  

of the request by 
” WOC” and ob- 

of dust from 
and Wisconsin. A 

similar request sent out from Ii WHA” at Madison WLS 
interfered with by static and brought only a few replies. 
Postal-card inquiries addressed to directois of cliniato- 

Davenport, and Chicago the precipitation was in the form 
of snow. The ercentage of dust diniinished with dis- 
tance nortliwar R until i.t became so scanty at  Duluth as 
to be found wit.h difficulty. 

laboratories of the Univeivity of &consin. A rant of 
$200 ha3 been requested from the research funcf of the 
University of Wisconsin to defray necessary expenses in 
making analyses. 

The most important things that it is proposed to study 
are (1) data that will be useful in interpreting the loess 
de osits of the glacial period, (2) the enrichment of the 

t,lie more alkaine soils o the Southwest, and (3) the 
1)acDeriwl fauna accompaiiying the dust. 

Information on the third of these points hss already 
been sup lied by Dr. J. G. Dickson of the department of 
plant pat ology of the University of Wisconsin, who has 
germinated spores of va.rious rusts and fungi from mate- 
rial that he collected on t.he afternoon of March 29, 1924, 

logical sections in all States east of the Rocky Mountains while tlie dust was still falling. He found t.he s 
brought reports of dust-raising winds in Texas, Oklahoma, the dust to be in a state that will not be reached 
Kansas, and Arkansas, of thick haze in Kentucky and spores until late in May, i. e., nearly two 

advanced. 
Previous andgses of dust falls have indicated that the 

present rate of deposit of dust, from the atmosphere is 
much slower than must have prevailed in the lacial 
period. The sa.mples from the resent storm WI 9 1 not 
advance this information greatly or the reason that only 
those taken a t  Madison, Wis., and Windsor, Wis., a 
near-by village, were collected from measured areas of 
snow. If future dust falls deposit dust at the same rate, 
it  will indicat,e that storms of t.he same type as that of 
March 39, 1924, were muc.h more frequent in the glacial 
period than a t  present. This seems to be a reasonable 
deduction, since according to Bjerknes they tend to follow 
the “polar front” which is necessaril associated with 

surface a.nd t,he air above it are much colder than the 
air over bare ground. In the lacial period when this 

far to the nort.hward as a t  present, it seems probable that 
“Colorado ” storms were more frequent, and that dust 

- was more continuously deposited. For these reasons it 
also seems probable that the loess was deposited in glacial 
rather than in interghcial epochs, as some geologists have 
suggested. 

So generous have been the respoiises to our requests 
for cooperation that we have been provided with more 

It is osed to procure thoroumh and exact chemical, 
and microscopical anar es of the dust in the 

P P so1 .p s of the up er Mississi pi Valley by dust blown from 

R 

Tennessee and of dust falls in the same list of Stat.= as 
that given above. No dust falls were observed east of 
Michgan and Indiana nor south of Tennessee. The most 
copious samples were taken in the upper Mississippi 
Valley. 

The mechanism by which the dust was raised, tians- 
ported, and deposited can be most easily understood by 
reference to the weather maps for March 2s and 29; 1924, 
and to the dia rams of storm structure due to Shsw and 
Bjerknes.‘ TBe dust! was blown up from the ground 
by the “sirocco” that formed the southern sector of the 
storm and carried northeastward a$,ainsta and up over 
the flank of t.he cold ‘ I  northeaster that hugged the 
ground north of the “steering line.” Rain and snow 

warm air wtlshod down the dust, bringing it to earth in 
the “rain stripe” that characterizes the cold “nort~h- 

At Des Moines, Iowa, Springfield and Peoria, Ill., the 
dust was washed down in rain. North of B line t.hrough 

P 

produced by mec,hanical cooling in the ascent of the 

easter” of every cyclone. 

the margin of the polar cap of snow, t ecause the snow 

margin remained in these latitu % es instead of retreating 

1 Dnst &me. lsllr American of Marcb Jo~rnal‘o 1918 Mo. Meuse,  WEATEER 46 : SBB. REV., 46: 502. 

; plwast&~f&w&;~ %;“lf;d 212. ing. Q. I. Roy. Met. Soc.46: 128, 
and .Is0 Mo. W ~ T R S B  &v.. 4&’40l, July, 1920. 


